Résumé -On examine le rôle d'état hors d'équilibre des joints de grains, qui est conditionné par une action mutuelle des dislocations pendant la déformation et la recristallisation.
However, the above considered concepts describe ideal, equilibrium GBs which are close in structure to the boundaries in well-annealed metals. At the same time changes in GB structure due to the interaction with lattice defects are of principle importance for understanding the GB behaviour during plastic deformation /4-8/. In numerous investigations it has been established that lattice dislocations (LDs) can enter GBs and create defects -trapped lattice dislocations (TLDs) change the structure and energy state of GBs and they result in the appearance of long-range stresses and excess energy at the boundaries. In this case we observe the creation of a non-equilibrium GB structure of the first order (according to the definition given in /5, 12/). At the same time TLDs are stable only at relatively low temperatures (< 0.3-0.4 T ) while at high temperatures a spreading process takes place, which is seen in the electron microscope as the widening and disappearance of defect images /9-12/. This process is associated with TLD dissociation into GBDs and a GB structure which is also non-equilibrium (a non-equilibrium state of the second order /5, 12/). Further reduction of the excess energy due to the decrease of the non-equilibrium state of GB structure (grain boundary structure recovery) can occur by rearrangement and annihilation of GBDs. The behaviour of GBDs may result in different mechanisms of GB structure recovery /5-7/.
The concepts of the non-equilibrium state of GB structure may be used to elucidate the role of GBs in deformation processes. Let us illustrate this statement by analyzing the regularities of plastic deformation and recrystallization of a number of fine-grained metals. These materials were chosen due to the fact that GB effects are most marked in them.
Low temperature region. During cold deformation the role of GBs is associated with the accumulation of stable LDs. Detailed investigations of GB behaviour
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JOURNAL DE PHYSIQUE during cold deformation have been carried out on the magnesium alloy MA8 /13/. The density of LDs both within grains and at the boundaries has been estimated to be 1-45 after deformation. These data together with the dependence lg6-lgs are given in fig. 1 .
Pig. 1:
Dependences of flow stress (a), surface TLD density (b), and intragranular dislooation density fc) on strain for the MA8 alloy at room temperature. Typical deviations are shown.
As seen, i n t h e i n i t i a l s t a g e of deformation (up t o 1%) t h e d i s l o c a t i o n d e n s i t y w i t h i n g r a i n s o n l y s l i g h t l y depends on t h e degree o f s t r a i n , whereas t h e d e n s i t y of TLDs i n c r e a s e s s h a r p l y . T h i s c o r r e l a t i o n observed between t h e TLS d e n s i t y and o p e r a t i v e s t r e s s e s a t t e s t s t o t h e r o l e of t h e GB s t a t e i n t h i s s t a g e of
g e n e r a t i o n from GBs 112, 141.
F u r t h e r i n c r e a s e of s t r a i n degree l e a d s t o s l i g h t changes i n TLD d e n s i t y while t h e d e n s i t y of d i s l o c a t i o n s w i t h i n g r a i n s i n c r e a s e s sharply. It i s evident t h a t t h e c o n t r i b u t i o n t o t h e hardening of t h i s s t a g e i s determined n o t o n l y by t h e s t r e s s e s of d i s l o c a t i o n g e n e r a t i o n b u t by i n h i b i t i o n of t h e i r movement a s w e l l .

Hinh temuerature region. At h i g h temperatures t h e behaviour of GBs i s g r e a t l y influenced by t h e p r o c e s s e s of Ld absorption i n GBs. The appearance of mobile
GBDs may lead t o a sharp a c c e l e r a t i o n o f g r a i n boundary s l i d i n g (GBS) 1151.
Experiments o n . zinc b i c r y s t a l s prove t h i s statement 1161. For s i m i l a r s h e a r s t r e s s e s o p e r a t i n g i n GBs, t h e r a t e of s l i d i n g i n t h e c a s e of simultaneous i n t r a g r a n u l a r s l i p i s considerably h i g h e r than t h e r a t e of pure GBS (Fig. 2 ) . 
T h i s e f f e c t i s a s s o c i a t e d w i t h t h e i n t e r a c t i o n between LDs and GBs and t h e i r consequent spreading. TLD spreading i s t h e beginning of t h e process of LD a b s o r p t i o n i n t o GBs 15-71.
Thus w i t h i n c r e a s i n g temperature GBs a c t a s more e f f e c t i v e s i n k s f o r d i s l o c a t i o n s . T h i s l e a d s t o t h e decrease of LD d e n s i t y and t h e r e d u c t i o n of hardening. These processes a t GBs r e s u l t i n a considerable i n c r e a s e of p l a s t i c i t y .
So i n fine-grained m a t e r i a l s a sharp i n c r e a s e of elongation-to-rupture and i n c r e a s e of t h e value of t h e c o e f f i c i e n t m=d(lg6)d(lge) up t o 0.4-0.5 a r e observed a t t h e deformation temperature of 0.5-0.7
T . This a t t e s t s t o t h e transformation of a l l o y s i n t o t h e s t a t e of superplast?city.
A t t h e same time, t h e impediment of TLD spreading due t o t h e formation p r e c i p i t a t e s i n t h e boundaries, f o r example, l e a d s t o an i n c r e a s e of s t r e n g t h and a s h a r p r e d u c t i o n i n p l a s t i c i t y . See t a b l e I GBs. Due to the spreading of forming TLDs GBs acquire a non-equilibrium structure state. This state is characterized not only by high energy but also by high mobility 1171 and thus influences the kinetics of recrytstallization.
The role of GB structure in recrystallization after deformation is of great importance. For example, for the alloy MA8 it has been established 118, 191 that during annealing the beginning of intensive grain growth is determined by the beginning of TLD relaxation, i.e. the absorption causes an abrupt increase in GB migration and rapid grain growth.
